Objective: Malignant skin tumors rank amongst the most common forms of cancer worldwide and constitute a major challenge in dermatopathology and oncology research. This study aims to determine the frequency and patterns of malignant skin tumors at the University of Benin Teaching Hospital, Benin City, Nigeria. Methods: A 25-year (1982-2007) retrospective study of surgical day books and slides of all patients presenting with skin lesions was conducted at the Surgical and Pathology Departments of University of Benin Teaching Hospital. Results: A total of 694 skin biopsies were seen at the department during the study period; of these, 187 cases were malignant constituting 27% of all skin lesions. The majority of the malignant skin tumors (48%) occurred between the third and fifth decades with a male to female ratio of 1.4:1 and a mean age of 47 ± 29 years. Malignant melanoma was the most common skin malignancy, accounting for (n=61; 33%). Kaposi sarcoma constituted the second majority of the cases (n=56; 30%), with a markedly increased incidence between 2000 and 2008. This was consecutively followed by squamous cell carcinoma (n=45; 24%), basal cell carcinoma (n=18; 10%) and dermatofibrosarcoma protuberans (n=7; 4%). The leg and foot were the most common sites for malignant skin tumors. Conclusion: Malignant melanoma was the most common skin malignancy in this study. However, an increasing incidence of all malignant skin tumors was observed. This was particularly noticeable with Kaposi sarcoma, which may be attributed to the increasing prevalence of HIV/AIDS in Nigeria.
Introduction
In recent times, malignant skin tumors have generated a lot of interest in dermatopathology and oncology research. This is attributed to the fact that skin cancer shows racial and geographic variation. 1, 2 Reports have shown that Australia has the highest incidence of primary skin cancer accounting for 80% of all skin malignancies. [3] [4] [5] [6] The lowest incidence rates of skin malignancies have been documented in Blacks and Asians. 7 Previous Nigerian studies have documented that malignant skin cancers constituted 7% to 20% of all malignancies. 2, 7, 8 There is a worldwide increase in the prevalence and mortality rate of skin cancer. 3, 8 This may be attributed to stratospheric ozone depletion resulting from burning of fossil fuels and atmospheric pollution. Again, technological advancement with resultant chronic exposure to radiation is furthermore implicated. Studies have shown that ultraviolet (UV) radiation, particularly UVB with wavelength of 290-320m is a major risk factor for malignant skin tumors. 9, 10 Skin carcinogenesis occurs in a multi-step process, in which the initial events leading to malignant transformation are yet to be unveiled. Other risk factors implicated in skin cancer etiology include chronic skin ulcer, chronic osteomyelitis and old scars. 11 An increasing incidence of malignant skin tumors has been reported in Australia and USA. Though several studies have been done on malignant skin tumors in Nigeria, the exact prevalence in the country remains unknown. Significantly, there is a dearth of information on these cancers in University of Benin Teaching Hospital (UBTH). This study is thus aimed at defining the frequency and morphological patterns of malignant skin tumors at UBTH. Data derived from this study would be useful in the management of these lesions and moreover serve as baseline data for further research.
Methods
This retrospective study examined data of surgical biopsies from skin lesions received at the Department of Histopathology, University of Benin Teaching Hospital, (UBTH) Benin City, Edo State Nigeria, over a 25 year period from 1982 to 2007. The specimens were sent from the Departments of Dermatology and Surgery at UBTH and other hospitals within Benin City metropolis and neighboring states of Delta, Anambra, Bayelsa, Kogi and Ondo. The major sources of information were the surgical pathology register and duplicate copies of histology reports of all malignant skin tumors diagnosed within the study period.
All specimens sent for histology were fixed in 10% formalin solution, processed with Histokinette automated tissue processor, paraffin embedded, and sectioned at 3-5 microns using the microtome machine before staining with hematoxylin and eosin stains. The results obtained were analyzed with respect to age, sex and type of tumor. Special stains including Masson-Fontana was used where necessary. Malignant skin tumors were classified using the WHO classification of malignant skin tumors. 12 Data analysis was performed using the SPSS version 16 statistical package.
Results
During the 25-year period of study, 694 skin specimens were received at the Pathology Department. Of these, 187 cases were malignant. Malignant skin tumors thus accounted for 27% of all skin lesions while benign skin tumors and non-neoplastic skin lesions accounted for 162 (23%) and 345 (49%) cases, respectively. Table  1 shows that the age range for all malignant skin tumors was 17-79 years with a peak incidence occurring in the 4 th decade, accounting for 45 cases (24%). Of the 187 malignant cases, 109 (59%) were males while 78 (41%) were females with a male to female ratio of 1.4:1, with a mean age of 47 ± 3 years. The differences in the mean age among different types of skin malignancies were not found to be statistically significant (p>0.05). Table 3 shows the site distribution of malignant skin tumors. The majority of cases occurred in the leg and foot regions. Of the 67 cases with recorded site distribution (n=38; 57%), malignancy occurred in the leg and foot region. The trunk, head and neck regions were subsequently the most common sites accounting for 18% (n=12) and 17% (n=11), respectively. Only 5 cases (8%) occurred in the forearm and hand. There was a notable paucity of malignant skin tumors in the anogenital region as only 1 case (2%) was seen to have occurred at this site.
Malignant melanoma (MM) was the most common malignant skin tumor encountered in this study, constituting 61 cases (33%). Of these, 30 cases occurred in males while 31 cases occurred in females, giving a male to female ratio of 1:1.04 (p>0.05). The age range was 25-79 years and the peak age was in the 5 th decade, while the mean age for MM was 52 ± 2 years (Tables 1 and 2 ). Of the 27 cases of malignant melanoma where recorded site distribution occurred in the leg and foot region 23 (85%), Kaposi sarcoma was the second most common malignant skin tumor encountered in this study, constituting 56 cases (30%). There was a slight male predominance with 32 cases occurring in males and 24 cases in females, giving a male to female ratio of 1.3:1 (p>0.05). The age range was 17-78 years and the peak incidence during the 4 th decade, while the mean age was 46 ± 2 years (Tables 1 and 2 ). Only 14 cases of Kaposi sarcoma had records of site distribution. Seven (50%) occurred in the leg and foot region. Five out of the remaining 7 cases (36%) occurred in the trunk while 2 (14%) were seen in the anogenital regions. (Table 3) Squamous cell carcinoma (SqCC) was the third most common malignant skin tumor encountered in this study, constituting 45 (24%) cases. The majority of these (32) cases occurred in males while 13 cases occurred in females, giving a male to female ratio of 3:1 (p<0.05). The age range and peak age at incidence were 26-74 years and 4 th decades, respectively; with a mean age of 51 ± 1 years. The head and neck regions were the most common sites of occurrence for SqCC. Of the 21 cases of SqCC with recorded site distribution, 10 (48%) occurred in the head and neck regions. The leg and foot regions was the subsequent common sites accounting for 7 cases (33%) of SqCC. Basal cell carcinoma accounted for 18 cases (10%), with the majority in albinos (72% of cases), while the head and neck regions were the sites most commonly affected. There was a slight male predilection with 11 cases presented in males and 7 cases in females, giving a male to female ratio of 2:1 (p>0.05). The age range was from 23-71 years with a peak incidence in the 5 th decade and a mean age of 46 ± 5 years. Dermatofibrosarcoma protuberans (DFSP) was rare and accounted for only 7 (4%) cases. The age range was 25-75 years with a peak in the 3 rd decade and a mean age of 36 ± 6 years. Age had a significant effect on DFSP at (p<0.05) level of significance.
Discussion
In this study, malignant skin tumors constituted 6% of all malignancies. This is lower than the figure documented in the northern parts of Nigeria and India. Reports from Jos, Zaira, Kano and Maiduguri show that malignant skin tumors accounted for 7%, 12% 13% and 20% of all malignancies, respectively. 2,7,8 A similar figure of 10% was reported in Yemen. 13 It would appear however, that malignant skin lesions are rare in Asians, as rates as low as 1% and 1.4% have been documented in Pakistan and India, respectively. 13, 14 Notably, Australia has the highest documented incidence of skin cancer. This finding is partly attributed to its high altitude geographical location. 5 The high incidence of malignant skin tumors in Caucasians has been attributed to the lower levels of onco-protective skin melanin which renders them more vulnerable to carcinogenic solar UV radiation, particularly from recreational sun exposure. Moreover, the risk is heightened by the current depletion of the ozone layer which normally filters UV radiation.
Malignant skin tumors accounted for 27% of all cutaneous lesions in Benin City; a figure, much higher than the 14% in Lagos reported by Keshinro. 15 The frequency of malignant skin tumors particularly Kaposi sarcoma in UBTH, Benin City is generally on the increase. This is partly attributable to the increased prevalence and incidence of HIV and AIDS associated Kaposi' s sarcomas in Nigeria, sub-Saharan and all over the world. No reason can be attributable to the unstable increasing and decreasing frequency of malignant skin tumors over the 25-year study period at UBTH. (Fig. 1) The age of patients is an important factor both for occurrence and management of skin malignancies. The current study findings show that the peak age of occurrence of malignant skin tumors was seen in the 4 th and 5 th decades. This is different from the report of Ochicha et al. in Kano, where the peak incidence of malignant skin tumors occurred in the 6 th and 7 th decades. 2 The early peak age of malignant skin tumors observed in this study may be attributed to the early peak age incidence of Kaposi sarcoma occurring in the 4 th decade of life. In this study, childhood malignant skin tumor was extremely rare. This was the same observation in Kano where no case was encountered. 2 In this study, malignant skin tumors were slightly more prevalent in men with a male to female ratio of 1.4:1. A similar male to female ratio of 1.5:1 was documented by Keshinro in Lagos. 15 Again, in Kano Ochicha et al. also observed a comparable male to female ratio of 1.2:1. 2 The lower limb was the common site constituting 57% of cases.
A total of 61 cases of malignant melanoma (MM) were diagnosed, accounting for 33% of all malignant skin tumors. In Jos and Port Harcourt, malignant melanoma accounted for 25% and 39% of all malignant skin cancer, respectively. In this study, the mean age and peak age range were 52 years and the 5 th decade, respectively. This corresponds with findings from the USA where the mean age was 53 years. 16 The incidence of MM in Blacks is however, lower than in Caucasians. Most (85%) of the cases of MM in our study occurred in the leg and foot regions. This is consistent with reports from Kano, Maiduguri and Zaria (all in Northern Nigeria), where MM in the lower limb accounted for 70%, 86% and 93% of cases, respectively. 7, 8 In Eastern Nigeria, Onuigbo observed that MM mainly occurred on feet amongst Nigerians. 17 Thus, MM seems to mostly occur in the feet of Africans as several studies conducted in Cameroon (West Africa), South Africa, as well as Kenya and Tanzania (East Africa) show the feet to be the most common site for malignant melanoma. However, it has been observed that in Caucasians, planter melanomas are far less common. Once more, reports from the USA show that MM occur relatively equally in both the lower limbs and trunk. 18, 19 This planter predilection of Negroid melanomas has prompted speculation of trauma and constant pressure on the weight bearing areas as possible etiological factors. 2 This is quite different from Caucasians where UV radiation appears to be the major culprit, since the sun exposed parts of the body (head, trunk and legs) are the favorite sites. 2, 19 MM may also arise from melanotic nevus and hyperpigmented macules, with previous reports showing that melanocytic nevi and hyperpigmented macules are common on the plantar surface in Blacks. 17, 20 In this study, KS was the 2 nd most prevalent skin malignancy accounting for 29.9% of malignant skin tumors. A study by Asuquo et al. reported KS to be the 2 nd most common malignant skin tumor and constituting 33%, a figure similar to our report. 15 However, our finding is higher than the 8%, 11% and 16% recorded in similar studies in Kano, Jos and Maiduguri, respectively. 2, 7 According to the 1999 national HIV sentinel survey, the north, north central and north east geographic zones where Kano, Jos and Maiduguri respectively belong have lower HIV infection rates of 2%, 7% and 5%, respectively. The reason for the increased incidence of KS in UBTH was as a result of rising prevalence of HIV infections. The mean age for KS was 48 years in this study. This report is at variance with findings from Togo, where the mean age was 35 years.
Our study at UBTH, Benin-City shows that SqCC was the third most common skin malignancy accounting for 25% of all malignancies. This contrasts with reports from other parts of Nigeria, Africa and America, where SqCC was the most common malignant skin tumor. 2, 7 In the USA, SqCC constitutes approximately 40% of all skin malignancies.21 However, the mean age for SqCC was 51 years in this study. This report is markedly different from findings recorded in Singapore, where the mean age was 84 years. 21 No definitive reason was attributable to the marked variation in the mean ages. The head and neck were the most common sites of occurrence in our study. Indeed, this is similar to findings in other parts of the world. Studies have shown that SqCC and its variants normally follow an indolent course. 22 This may be the reason why most African patients may not find it necessary to report to health facilities for proper assessment and therefore present late with advanced disease.
Basal cell carcinoma (BCC) accounted for only 10% of cases in this study, in marked contrast to the 70-80% reported in Caucasians. 2 23 Furthermore, this is in contrast to our study and most African studies where BCC was a relatively rare finding. However, BCC seems to be relatively more common in our environment than most other parts of Nigeria as rates of 2%, 2%, 4% and 4% have been documented in Zaria, Maiduguri Jos and Kano, respectively. 2, 4, 7, 8 The mean age for BCC was 44 years in this study, which is at variance with the mean age of 55 years reported in the USA. BCC most commonly occurred in the head and neck regions with 75% of cases occurring AT these sites. This study finding is similar to other findings worldwide. In this study, BCC occurred predominantly in albinos, 13 out of the 18 cases occurred in albinos, thus accounting for 72% of all basal cell carcinomas.
DFSP was the least common malignant skin tumor recorded in this study, accounting for 4% of all malignant skin tumors at UBTH, Benin City. It most commonly occurred in the second and third decades of life with the overall male and female ratio of 1.3:1. This is comparable to reports in Kano, 2 and Calabar. 15 A rising incidence of all malignant skin tumors was observed. There was a striking increase in the incidence of Kaposi sarcoma between 2004 and 2008. While this may be part of the increasing incidence observed worldwide, a phenomenon partly blamed on the modern lifestyle of sexual promiscuity, it may also be partly attributed to the increasing incidence and awareness of HIV/AIDS in Nigeria. Finally the ongoing rise in skin cancer incidence calls for an urgent need to develop strategies for its prevention.
Conclusion
In this study, the majority of cases diagnosed as malignant skin tumor were seen in the 4 th and 5 th decades of life. Again, malignant melanoma was the most commonly diagnosed malignant skin cancer with high predilection for the leg and foot regions. Furthermore, a rising incidence of all malignant skin tumors was observed with Kaposi sarcoma in particular, confirming a remarkable increase from [2004] [2005] [2006] [2007] [2008] . This may be attributed to the increased prevalence and incidence of HIV in Nigeria, sub-Saharan Africa and other parts of the world. We advocate for adequate health education and screening with early presentation as a way to reduce the morbidity and mortality associated with malignant skin tumors in our environment.
